In this paper, we propose a novel packet scheduling algorithm for multimedia wireless ATM. We focus on the physical layer and the packet scheduling layer. The physical layer channel encoder is responsible for protecting the ATM cells over the hostile radio channel while the ATM scheduler is responsible for allocating limited resources to the ATM cells for each virtual connection so as to meet the speci ed QoS requirements. The novelty of the scheme comes from the concept of joint design between the two layers. We shall illustrate the mechanism of bi-directional interactions between the two l a yers, taking into account of the time varying channel condition. It is found that signi cant performance improvement on the Cell Loss Rate CLR and the Mean Cell Delay MCD could be achieved for systems exploiting the joint design.
1 Introduction OSI 7 layers model are widely used in communication system design. The advantages are modularity and re-usability. System designers usually focus on performance optimization within a single layer. However, the overall performance may not be optimal. In this paper, we try to illustrate the potential bene t of a joint design between the physical layer and the packet scheduling layer. To our knowledge, this is a relatively un-explored research area.
For simplicity, the system consists of a single multimedia server and a single wireless ATM terminal. A n umber of virtual circuit connections VC, with varying QoS requirements, are supported. The physical layer is responsible for protecting the ATM cells over the hostile radio channel. In this paper, we employ a v ariable throughput channel-adaptive p h ysical layer which adjusts the redundancy level based on the current c hannel state as illustrated in gure 1. A n umber of transmission modes with normalized throughput varying from 1=2 t o 5 are available depending on the channel condition. Control thresholds are set optimally 1, 2, 3 , 4 to maintain a target error level over a range of received signal-to-noise ratio SNR.
The second component, namely the ATM scheduler, is responsible for allocating resources to the ATM cells for each virtual connection according so as to satisfy the required QoS. Essentially, there is a ATM queue for each VC as illustrated in gure 2. ATM cells corresponding to each virtual connections are labeled with deadlines. Resource are assigned to ATM cells according to the deadline priorities. Cells with deadline expired will be dropped at the transmitter.
The novelty of our proposed scheme lies in the bi-directional interaction between the ATM scheduler and the channel-adaptive physical layer. We illustrate the bene t of this joint design concept by comparing performance in terms of Cell Loss Rate, Cell Delay with the traditional ATM scheduler utilizing xed-rate physical layer. In this paper, we employ the source models for voice, video and UDP data in 5 . The burtiness of the sources is illustrated in gure 3b. 
Synergistic Mechanisms
A bi-directional interaction mechanism is illustrated in gure 3a. In the upward direction, the adaptive channel encoder communicates the o ered instantaneous throughput M to the ATM scheduler. Since M is varying, the scheduler makes use of this extra information in the resource allocation scheduling decisions. For example, when the channel condition is good, a higher instantaneous throughput is o ered to the ATM scheduler. Therefore, the scheduler could dispatch more cells because of the temporary increase in resources.
In the downward direction, the scheduler communicates the instantaneous tra c loading information queue length and cell dropping counts to the channel encoder. Note that the overall cell loss rate C L R t consists of two parts, namely the cell loss due to discarding at the transmitter C L R d and the cell loss due to errors at the receiver C L R e. When the tra c loading is heavy, there is a high proportion of cells being discarded at the transmitter due to the scheduler's action. Therefore, the scheduler communicates a tra c loading information to the channel encoder, requesting for an increase in the o ered throughput 1 . Therefore, the downward interaction helps the channel encoder to converge to an optimal target BER level relative to the tra c loading.
Results and Conclusions
We compare our proposed scheme with traditional EDF-based ATM scheduler with xed-rate physical layer. We asuume one video source 1.5Mbps, one TCP data source 384kbps and one UDP data source 64kbps as background tra c. We also have N voice sources 8kbps as tra c loading parameter with channel bandwidth of 833kHz. The burstiness of the combined source and the variation of the o ered throuhgput are illustrated in gure 3b. There are signi cant improvements on 
Conclusion
As a conclusion, we propose a novel ATM packet scheduler for multimedia wireless ATM systems. The physical layer is channel-adaptive in the sense that the o ered throughput is variable depending on the instantaneous channel state. The ATM scheduler is EDF-based. There are mutual interactions between the two l a yers in the proposed scheme. It is shown that signi cant gains in cell loss rate and cell delay could be achieved by our scheme. The results are very promising and this shed some light in the new direction of protocol design. 
